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 COVID-19 quarantine is associated with mild-severe psychological distress and 
a high prevalence of mental health symptoms such as Phobic-Anxiety, Anxiety, 
Depression, Obsession-Compulsion, Distress, and Hostility.  
 Our study contributed to better understand: Different populations at risk 
(women, young individuals, students, psychiatric/neurological patients, etc.). 
possible mechanisms associated with mental health outcomes during 
quarantine as COVID-19 related fear and coping-skills.  
 These findings suggest that quarantined people may require attention in the 
long-term. In addition, policy makers, clinicians and media, could implement 
communication strategies and mental health recommendations/programs, to 








Psychological Distress associated with COVID-19 quarantine: Latent Profile Analysis, 
Outcome Prediction and Mediation Analysis. 
 
 
Rodrigo S. Fernández 1-2*; Lucia Crivelli 3; Nahuel Magrath Guimet3; Ricardo F. Allegri,3; 
Maria E. Pedreira,1-2. 
 
1- Instituto de Fisiología, Biología Molecular y Neurociencias (IFIBYNE 
- CONICET), Ciudad de Buenos Aires, Argentina. 
2- Facultad de Ciencias Exactas y Naturales Universidad de Buenos Aires, Ciudad de Buenos 
Aires, Argentina. 
3- Department of Cognitive Neurology, Neuropsychiatry and Neuropsychology, Fleni, Buenos 
Aires, Argentina. 
*Corresponding author: Rodrigo S. Fernández Laboratorio de Neurobiología de la 
Memoria, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires 
IFIByNE, CONICET. Ciudad Universitaria (C1428EHA), Buenos Aires, Argentina. e-mail: 
rodrigofernandez@fbmc.fcen.uba.ar  Telephone number: +54-1145763348. Fax 
number: +54-1145763447. 
  





Mental health of the population during COVID-19 quarantine could be at risk. Previous 
studies in short quarantines, found mood-related and anxiety symptomatology.  Here 
we aimed to characterize the subtypes of psychological distress associated with 
quarantine, assess its prevalence, explore risk/protective factors, and possible 
mechanisms. 
Methods.  
Online cross-sectional data (n=4408) was collected during the Argentine quarantine, 
between 1st-17th April 2020 along a small replication study (n=644). Psychological 
distress clusters were determined using latent profile analysis on a wide-range of 
symptoms using the complete Brief-Symptom Inventory-53. Multinomial and Elastic-
net regression were performed to identify risk/protective factors among trait-
measures (Personality and Resilience) and state-measures (COVID-19 related fear and 
coping-skills). 
Results.  
Three latent-classes defined by symptom severity level were identified. The majority of 
individuals were classified in the mild (40.9%) and severe classes (41.0%). Participants 
reported elevated symptoms of Phobic-Anxiety (41.3%), Anxiety (31.8%), Depression 
(27.5%), General-Distress (27.1%), Obsession-Compulsion (25.1%) and Hostility 
(13.7%). Logistic-regressions analyses mainly revealed that women, young individuals, 
having a previous psychiatric diagnosis or trauma, having high levels of trait-
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neuroticism and COVID-related fear, were those at greater risk of psychological 
distress. In contrast, adults, being married, exercising, having upper-class income, 
having high levels of trait-resilience and coping-skills, were the most protected. 
Mediation analysis, showed that state-measures mediated the association between 
trait-measures and class-membership. 
Conclusions.  
Quarantine was associated intense psychological distress. Attention should be given to 
COVID-19-related fear and coping-skills as they act as potential mediators in emotional 
suffering during quarantine. 
 
Keywords: COVID-19; Quarantine; Psychological Distress; Latent Profile Analysis; 
Mental Health. 
  




Since December 2019, the novel Coronavirus Disease 2019 (COVID-19) rapidly spread 
around the globe. Three months later, the World Health Organization declared the 
COVID-19 outbreak a global pandemic. The emergency became an unprecedented 
situation to general and mental-health services (Chen et al., 2020; Wu and McGoogan, 
2020). As a consequence, several governments adopted partial or complete quarantine 
measures. Particularly in Argentina, complete mandatory quarantine was declared 17 
days after the first case was confirmed. Thus, mandatory quarantine began before the 
situation became problematic. Only essential service workers (i.e., medical staff, 
security forces, etc.) were excepted. Little is known about the effects of quarantine on 
mental health of the general population (Ben-Ezra et al., 2020). Previous studies found 
significant levels of psychological distress, anger, hopelessness, depression, fear of 
contagion and, anxiety in quarantined persons (Blendon et al., 2004; Brooks et al., 
2020; Desclaux et al., 2017; Marjanovic et al., 2007; Rogers et al., 2020; Rubin and 
Wessely, 2020). Moreover, the long-term effects of quarantine on mental-health were 
also reported three years after SARS outbreak (Wu et al., 2009). Similar results were 
found in hospital staff during the 2003 SARS outbreak and the current COVID-19 (Bai et 
al., 2004; Lai et al., 2020).  
Quarantine and social isolation represent a challenge to general wellbeing (Brooks et 
al., 2020; Shankar et al., 2013) and may become a source of distress for many people. 
In everyday life, humans are exposed to a variety of stressors which may have different 
sources, duration and intensity. In the face of threats, stress promotes environmental 
adaptation through an orchestrated neuro-hormonal and sympathetic response (De 
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Kloet et al., 2005; Ellis and Del Giudice, 2019). Psychological distress exists on a 
continuum in the population, from a transient and adaptive response to stressors, to 
those at the extreme end which may be at higher risk for mental disorders (Kessler et 
al., 2010; Tomitaka et al., 2019). Intense psychological distress is a hallmark of mental 
disorders associated with poorer health outcomes and increased mortality risk (Barry 
et al., 2020; Phillips, 2009). In this regard, it refers to a heterogeneous negative 
experience composed of a variety of symptoms of depression, anxiety, anger, 
functional impairment, and behavioral difficulties (Drapeau et al., 2012; Holden et al., 
2010). Evidence from studies in the general population, suggests that 
sociodemographic factors (i.e., gender, age, immigration, unemployment, marital 
status, etc.), stressor characteristics (i.e., duration, intensity, natural catastrophe, etc.) 
and personal resources (i.e., personality, income, perceived control, etc.) modulate 
individuals´ level of psychological distress (Byles et al., 2014; Drapeau et al., 2012; 
Tomitaka et al., 2019). Considering such factors from a diathesis-stress perspective, 
individuals’ response to stressors may be mediated by perceived threat intensity and 
the ability to cope with such external demands (Beck and Dozois, 2011; Lazarus, 1966).  
Most previous studies on quarantine focused predominantly on mood and fear-related 
symptoms during social isolation (Rogers et al., 2020). However, little research has 
examined the psychological effects of the quarantine experience as a whole (Ben-Ezra 
et al., 2020). In this sense, psychological distress associated with the quarantine 
experience may be composed either by different symptom clusters (i.e., > mood-
related / > anxiety-related / < anger) or similar symptoms may be clustered according 
to different severity levels. The primary aim of the present study was to assess and 
identify possible clusters (classes) of psychological distress associated with the 
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Argentine quarantine, across a wide range of symptom dimensions (Somatization, 
Anxiety, Phobic Anxiety, Obsession-Compulsion, Interpersonal Sensitivity, Depression, 
Hostility, Paranoid Ideation and Psychoticism). Additionally, we analyzed potential risk 
and protective factors associated with these psychological distress clusters, including 
trait-measures (personality and resilience). Finally, we developed two short scales to 
assess COVID-19-related fear and coping skills related to the quarantine, to examine 
their relationship with psychological distress and risk/protective factors. Following 
classical theories of stress-response (Beck and Dozois, 2011; Lazarus, 1966), we 
hypothesized that COVID-19-related fear and coping skills during quarantine, may be 




Data on a sample of 4408 Argentine volunteers ranging from 18 to 92 years (see Table 
1, for full description) was collected using an online questionnaire. Participants were 
recruited using social media, institutional emails, and announcements. Only 102 
individuals (2.3%) from the sample tested positive for COVID-19 or knew someone 
with the disease, and 4328 (98.2%) reported complete quarantine obedience. The 
number of COVID-19 positive individuals were similar by gender (Percentage of Men 
COVID-19 positive = 2.7% and Women = 2.7%; χ2 (1) = 0.273, p> 0.05) but different 
according to their age range (Percentage of COVID-19 positive, 18-29 years old= 1.6%, 
30-44 years old = 2.7%, 45-64 years old = 2.8%, 65-100 years old = 1.0%; χ2 (3) = 
11.939, p< 0.05). Data collection started on April 1st 2020, 11 days after the beginning 
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of mandatory quarantine, and was completed on April 17th 2020. Participants were on 
average on 20 days (SE = 0.06) in quarantine. Participants did not receive any 
compensation for their participation. The authors assert that all procedures 
contributing to this work comply with the ethical standards of the relevant national 
and institutional committees on human experimentation and with the Helsinki 
Declaration of 1975, as revised in 2008. All procedures involving human subjects were 
approved the FLENI ethical’s committee. Online informed consent was obtained from 
all subjects. 
 
2.2. Assessment  
2.2.1. Psychological Distress 
The 53 items (range 0-4) and the derived 9 symptom dimensions (Somatization, 
Anxiety, Phobic Anxiety, Obsession-Compulsion, Interpersonal Sensitivity, Depression, 
Hostility, Paranoid Ideation, and Psychoticism) of the Brief Symptom Inventory-53 (BSI-
53; Derogatis and Derogatis, 2001; Derogatis and Melisaratos, 1983), were used to 
examine psychological distress and psychopathology prevalence. Global Severity Index 
(GSI) was also calculated. The BSI-53 and its longer version (Symptom Checklist-90-
Revised) have local community stratified norms (Casullo and Pérez, 2004). The BSI-53 
has been used in a variety of psychiatric and natural settings (clinical patients, war, 
natural disasters; (Cook and Bickman, 1990; Derogatis and Melisaratos, 1983; Pereda 
et al., 2007). It has a 9-factor structure (Derogatis and Derogatis, 2001; Derogatis and 
Melisaratos, 1983; Pereda et al., 2007) with robust reliability (α = 0.88). To analyze the 
most frequent items, data was binarized (0 = symptom absent / 1, 2 and 3 = symptom 
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present). Following the BSI-53 manual (Derogatis and Derogatis, 2001), clinically 
significant scores were set to be equivalent to T=63 or higher, to characterize each 
symptom dimension prevalence. 
 
2.2.2. Trait-Measures 
Big Five Inventory-10 (BFI-10; Rammstedt and John, 2007) was used to assess the big 
five personality traits: Extroversion, Agreeableness, Openness, Neuroticism, and 
Conscientiousness. The BFI-10 has a comparable structure to those of the full BFI with 
acceptable psychometric properties (α = 0.85; Rammstedt, 2007). BFI-10 uses two 
items for each dimension on a 1-5 Likert scale. Trait-resilience was measured with the 
10-item (range 0-4), self-rated Connor-Davidson Resilience Scale (Connor and 
Davidson, 2003). This scale was demonstrated to have a one-factor structure, good 
reliability and validity in non-clinical and clinical samples (α = 0.90; Arias González et 
al., 2015; Cheng et al., 2020). 
 
2.2.3. State-Measures 
COVID-19 related fear (8-items) and coping skills during quarantine (5-items), were 
explored using two short-scales developed specifically for this study. The fear scale 
evaluated physical and cognitive anxiety in relation to COVID-19 (α = 0.89) and, the 
coping skills scale (α = 0.79) assessed perceived difficulties and life-changes caused by 
the quarantine (see Results in the Supplementary Material). Both scales consisted on a 
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0–4 Likert scale. Exploratory Factor Analysis and Confirmatory Factor Analysis of the 
scales showed an acceptable two-factor solution.  
 
2.2.4. Sociodemographic data and covariates 
Sociodemographic data was self-reported by all participants (Table 1), including age, 
gender, occupation, education level, marital status, and income stability 
(variable/fixed). Additional covariates were also examined: number of people 
quarantined with, belonging to a known risk group for COVID-19 (yes/no) or lives with 
one (yes/no), number of days in quarantine, economic concern derived from COVID-19 
(range 1-5), overall number of hygiene measures against COVID-19 (range 1-5), time 
spent in COVID-19 related information and news (media exposure, range 1-5), 
importance given to COVID-19 related information and news (media valuation, range 
1-5), exercise during quarantine (yes/no), overall optimism about the country COVID-
19 situation (optimism, range 1-5), religiosity or spirituality (yes/no), tobacco (yes/no), 
alcohol (yes/no) or marijuana use (yes/no), being previously exposed to trauma 
(yes/no) or diagnosed with a neurological or psychiatric disorder (yes/no). 
 
2.3. Statistical Analysis 
Data analysis was implemented in R, 3.6.3 (R Foundation). When appropriate, 
categorical and normally distributed variables were analyzed by means of chi-square 
tests and ANOVA. Non-normally distributed variables were analyzed with Mann-
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Whitney-U and Kruskal-Wallis test. The significance level was set at α = 0.05, and all 
tests were corrected for multiple comparisons using the Bonferroni correction. 
 
2.3.1. Latent Profile Analysis (LPA) 
LPA was performed on all participants with the 53 items of the BSI using Mclust R-
package, to identify symptom classes. LPA is a robust mixture-model technique, 
commonly used to identify subtypes of homogeneous latent classes or subgroups 
within a large heterogeneous group (Garrett and Zeger, 2000; Hagenaars and 
McCutcheon, 2002). This iterative process, cluster together similar response profiles to 
generate subgroups/classes. We used maximum likelihood estimation procedure with 
95% CI, calculated via 1000 non-parametric bootstrap. The optimal number of classes 
was determined by Bayesian Information Criterion (BIC) and Integrated Complete-data 
Likelihood (ICL) values. Analysis started with 1 class, additional classes were added, 
and the model fit was assessed until the optimal number of classes was found. 
Bootstrap Likelihood Ratio Test (BLRT) was performed to compare model fit between 
the number of classes. Classification performance of the solution was estimated by 
discriminant analysis and k=10-fold cross-validation based on Gaussian finite mixture 
modeling.  
 
2.3.2. Logistic Regressions. 
To determine potential risk/protective factors associated with latent class membership 
and psychological distress, all covariates and trait/state measures were entered into 
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two separate logistic regressions to facilitate coefficient interpretation: a multinomial-
logistic regression (nnet R-package) and a penalized Elastic-net regression (glmnet R-
package). Elastic-net regression is a well-suited technique dealing with multiple 
predictors and multicollinearity (Figure 1 in the Supplementary Material; Zou, 2005). 
The optimal tuning parameter (Lambda) of the penalized regression was produced 
after 10-fold cross-validation. Both procedures were then 10-fold cross-validated, to 
evaluate model performance, and the AUC was estimated using the Hand and Till 
(Hand and Till, 2001) solution for multiclass models. Logistic regression coefficients are 
presented as odds ratios (ORs) and 95% Cis. 
 
2.3.3. Mediation Analysis. 
Based on previous work on the stress response and the significant correlation between 
state-measures and the variables of interest (trait-measures, and psychological 
distress; Figure 1 Supplementary Material), we explored the possible mediating role of 
state-measures in the relationship between trait-measures and psychological distress 
severity associated with latent classes (outcome). First, we conducted a measurement 
model with all the state/trait measures indicators, and then we ran a parallel 
mediation analysis using Lavaan R-package. Loadings were fixed to be equal when the 
latent variable had two indicators to avoid instability. Model estimation was 
performed using the Diagonally Weighted Least Squares (DWLS) method and several 
model fit indices such as χ2/df, BIC, CFI, and RMSEA were computed. Mediation 
analysis was adjusted for all confounders, which were found to be predictors of 
psychological distress in the logistic-regression analysis. As the latent-classes were 
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non-continuous, standardized probit coefficients are reported, such as that a probit-
coefficient of 0.04 reveals that for each unit increase in the trait-measure predictor, 
there was an increment of 0.04 SDs in the expected Z-score of latent-classes (ordered 
outcome). Next, group comparison between variables of interest (gender and previous 
diagnosis) was performed using the same model in a group-mediation analysis, tested 
against a constrained model (regressions and intercepts were set to be equal across 
groups). Testing for group and path difference was estimated using the Wald test 
method. Finally, total, direct, and indirect (mediation) effects were analyzed using 
1000 bootstraps with bias-corrected 95% CI. The magnitude of mediation was 
calculated by the proportion of the association mediated by the total indirect effect 
over the total direct effect. 
 
2.4. Replication study. 
After data completion of the main study, we conducted a small replication study 
(n=644), between April 20th 2020 and May 20th 2020, in order to test our original 
findings and evaluate the effects of prolonged exposure time in quarantine on 
psychological distress. The procedure and data analyses were exactly the same as in 










3.1. Subtypes and prevalence of psychological distress during quarantine 
Data from the BSI-53 revealed a three-class solution for the LPA (Table 1 in the 
Supplementary Material). Classification performance of the model after cross-
validation (k=10 fold) yielded an 86.8% accuracy. As shown in Figure 1, latent-class 
profiles were similar and defined by severity level across symptoms and dimensions: 
Class 1 (17.9% [95% CI, 17.2- 20.1]) exhibited low symptomatology, Class 2 (40.90% 
[95% CI, 37.0- 40.1]) mild symptomatology and Class 3 (41.06% [95% CI, 40.3- 44.0]) 
moderate/severe symptomatology. Thus, psychological distress during quarantine 
among participants was notably high in a wide range of symptoms and dimensions. 
Response probability of each symptom by latent-classes showed the same 
psychological distress profile (Figure 2 in the Supplementary Material). Class 1 and 
Class 2 scores across symptoms were mostly below the mean values of each 
dimension. Conversely, Class 3 was almost exclusively above the mean values of each 
dimension. Each symptom, dimension, and mean psychological distress (GSI) was 
significantly different between the three classes (Table 1; Figure 3 in Supplementary 
Material). 
Overall, 60.1% of individuals was over the cutoff community-norms values, in at least 
one symptom dimension. More specifically, the prevalence of significant psychological 
distress associated with each symptom dimension, as measured by the BSI, was 
highest in individuals of Class 3, lower in individuals of Class 2, and almost null in 
individuals of Class 1 (Table 1). The overall composition and trends within latent-
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classes were similar: Anxiety, Phobic-Anxiety, Depression, Obsession-Compulsion, and 
Hostility were the dimensions with the highest scores (Figure 4 in Supplementary 
Material). The most frequent symptoms in all individuals showed that the majority of 
participants rate themselves as having some levels of Nervousness (86.1%), Irritation 
(73.9%), Sadness (70.1%), Being Fearful (67.8%), Sleep disturbances (61.2%), 
Concentration problems (58.3%), Fear of crowded places (56.5%), Feeling blocked 
(55.4%), Fear of traveling (50.6%), Feeling distant from people (50.2%), Memory 
difficulties (50%) and Tension/Agitation (49.6%).  
Sociodemographic variables and covariates were mostly different based on class 
membership (Table 1). The proportion of women (78.4%), individuals with Higher 
education (82.3), married (47.7%), employees (45.0%), individuals with no known risk 
for COVID-19 (61.9%) or not belonging to the “essential workers” group (80.8%), was 
higher in the sample relative to the other categories. Women, younger individuals (18-
29 years old) and individuals with previous neurological/psychiatric diagnosis or 
trauma reported experiencing more severe psychological distress and had a higher 
prevalence across symptom dimensions (Table 1; Figures 5, 6 and 7 in the 
Supplementary Material). Regarding state/trait measures, individuals in Class 3 had 
higher levels of COVID-19-related fear, extroversion, agreeableness, conscientiousness 
and neuroticism, and lower levels of coping skills during quarantine and resilience 
relative to Class 1 (Table 1, Figure 3 in Supplementary Material). Class 2 individuals 
showed intermediate scores of state/trait measures.  
 
 




3.2. Risk and protective factors associated with psychological distress severity 
Multinomial logistic-regression showed that, after controlling for confounders and a 
k=10 fold cross-validation, mild and severe psychological distress was predicted by 
being previously diagnosed with a psychiatric/neurological disorder, being previously 
exposed to trauma, being a women or tobacco user (Table 2). On the contrary, self-
employed and married individuals, upper-class income, adults (45-64 years) and older 
adults (>65 years) were associated with lesser odds of intense psychological distress. 
Higher scores in state/trait measures predicted class membership such as those 
individuals with more COVID-19-related fear, agreeableness, conscientiousness, and 
neuroticism had a greater risk of more severe psychological distress. Coping skills 
during quarantine and trait-resilience were protective factors for intense psychological 
distress. Elastic-net regression yielded similar results (Table 2) and reinforced the 
features found in the multinomial logistic-regression, predicting psychological distress. 
Here, the only difference relied on the inclusion of students as a predictor of poorer 
mental health. Model performance estimated using k=10 fold cross-validation and the 
mean Area Under the Curve (Hand and Till, 2001) was acceptable for both models, but 
slightly better for the Elastic-net model (Multinomial Logistic-regression RMSE = 0.59; 








3.3. State-measures mediating role between trait-measures and psychological 
distress severity.  
The initial measurement model encompassing all state/trait-measures indicators and 
the structural model for parallel mediation provided acceptable fit indices (Table 3). 
Table 3 shows that the indirect effect of trait-measures, gender, and age on 
psychological distress severity (latent classes) through the mediators were significant 
(simplified model in Figure 8 in the Supplementary Material). This result suggests that 
COVID-19-related fear and coping skills during quarantine partially mediated the 
association between gender, age, personality (Neuroticism, Openness, Agreeableness 
and Conscientiousness and trait-resilience) and psychological distress severity. This 
effect remained significant considering the mediators separately or together (total 
indirect effect) in most predictors.  
Next, we performed a multi-group mediation analysis by gender and found significant 
differences between Women and Men (unconstrained model: χ2 = 13441, df = 1008; 
constrained model: χ2 = 13704, df = 1008, P<0.0001; Table 2 and 3 in the 
Supplementary Material). The mediation of COVID-19-related fear for 
Conscientiousness on Classes was stronger for men (β= -0.03; 95% CI, -0.04- 0.01) than 
for women (β= -0.009; 95% CI, -0.01- 0.001; F(1) = 4.76, P<0.001). Trait-resilience effect 
was more mediated by fear for women (β= -0.06; 95% CI, -0.07- 0.04) than for men (β= 
-0.06; 95% CI, -0.07- 0.04; F(1) = 21.68, P<0.001). Finally, individuals with previous 
diagnosis did not differ from undiagnosed individuals in a multi-group mediation 
model (unconstrained model: χ2 = 13958, df = 928; constrained model: χ2 = 14084, df 
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= 1011, P = 0.22), suggesting that the state-measures mediation, may be independent 
from previous mental health conditions. 
 
3.4. Replication Study. 
Analysis of the independent sample (n=644), yielded equivalent results to the main 
study (Results 2 in the Supplementary Material). That is, we found three-latent classes 
based on symptom severity, similar factor/protective factors, and a mediation effect of 
state-measures. Notably, here we found that mean number of days in quarantine (33.2 
[SE=6.4]), alcohol consumption, and belonging to a risk group, also predicted a more 
severe psychological distress (Results2 in the Supplementary Material). 
 
4. Discussion 
In the present cross-sectional study on 4408 participants, the quarantine experience 
was associated with mild-severe psychological distress and a high prevalence of mental 
health symptoms. More importantly, we found that the overall quarantine experience 
was similar for every individual, as symptoms were clustered by severity instead of 
types or subtypes. The more common classes (81.9% between Class 2 and Class 3) 
reported elevated levels of phobic anxiety, anxiety, depression, general distress (GSI), 
obsession-compulsion and hostility symptoms (overall prevalence: 41.3%, 31.8%, 
27.5%, 27.1%, 25.1% and 13.7% respectively). Moreover, fear associated with outdoor 
activities (travel = 50.6%; crowded places = 56.5%), sleep disturbances (61.2%) and 
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cognitive symptoms (concentration and memory difficulties; 58.3% and 50%) were 
within the most frequent symptoms.  
Our study describes potential risk and protective factors associated with emotional 
suffering among quarantined people. First, individual characteristics such as being a 
woman, tobacco smoker or a student, having a previous neurological or psychiatric 
diagnosis or previous trauma, predicted more severe psychological distress, while 
being an adult or older adult, married, having upper-class income and exercising during 
quarantine, were associated with better mental health outcomes. Thus, our results are 
in line with previous studies on epidemics and psychological distress, which showed a 
greater risk for emotional suffering in populations with similar sociodemographic 
characteristics such as female gender, previous diagnosis or younger individuals 
(Drapeau et al., 2012; Iw et al., 2010; Lai et al., 2020; Su et al., 2007). In contrast to a 
previous report regarding medical staff in China (Lai et al., 2020), we did not find an 
effect in relation to essential service workers. Second, state/trait characteristics were 
differentially linked to class membership. Higher levels of neuroticism, agreeableness, 
conscientiousness, and COVID-19 related fear were associated with more intense 
psychological distress, while higher scores on resilience and coping skills during 
quarantine had the opposite effect. Current findings are consistent with the literature 
on traits characteristics and mental health outcomes, which found that personality 
traits such as neuroticism are positively associated with poorer mental health 
outcomes and, that elevated trait resilience has a protective effect (Hu et al., 2015; 
Kotov et al., 2010). Moreover, other studies also reported that state variables such as 
fear of infection during epidemic times are associated with elevated levels of 
psychological distress (Brooks et al., 2020).  
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Finally, our study contributed to better understand the mechanisms associated with 
mental health outcomes during the mandatory quarantine. We found that COVID-19 
related fear and coping skills during quarantine partially mediated the effect of 
individuals’ trait characteristics on psychological distress. The proportion mediated by 
state-measures was notably high in openness (38.9%), neuroticism (33.9%), resilience 
(31.2%), and gender differences (52.9%). Importantly, this indirect effect was no 
different for individuals with or without previous psychiatric or neurological diagnosis. 
Notably, these results are congruent with the diathesis-stress model, and classical 
theories on stress response (Byles et al., 2014; Lazarus, 1966), which posit the relation 
between threat appraisal, personal resources, and mental health outcomes. In this 
sense, psychological distress severity during mandatory quarantine, could be mapped 
as a function of different sociodemographic factors, stable personality traits and state 
appraisals, which modulates the association between the quarantine experience and 
current mental health. 
 
4.1. Implications 
As psychological distress is partially mediated by COVID-19 related fear and coping 
skills during quarantine, policymakers and media could implement communication 
strategies and mental health recommendations/programs to reduce fear on the 
population, develop better-coping strategies and improve general wellbeing. 
Moreover, this study identified different populations at risk (women, young 
individuals, students, psychiatric/neurological patients, etc.) for specific psychological 
distress that should be carefully attended, as the pandemic is expected to have long-
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term consequences on mental health (Brooks et al., 2020; Holmes et al., 2020; Rogers 
et al., 2020). 
 
4.2. Strengths and Limitations 
Overall, our results are in line with previous reports on the effects of social isolation 
and quarantine on mental health (Blendon et al., 2004; Cao et al., 2020; Lai et al., 
2020; Marjanovic et al., 2007; Rubin and Wessely, 2020), which indicate that 
individuals suffer from significant levels of anxiety and depression. However, to the 
best of our knowledge, this is the first study to explore a wide range of symptoms 
using latent-class analysis and to evaluate risk/protective factors (individual 
characteristics, context, and state/trait measures) along with possible mechanisms on 
psychological distress. Moreover, we implemented a small replication study, with 
robust and cross-validated techniques to improve inference precision. However, the 
current study has several limitations. First, despite the large sample used (n = 4408), 
most of our respondents were women and highly educated individuals. Additionally, 
there were fewer lower-class and young individuals relative to the other categories. 
Second, psychological distress was not contrasted with related measures of interest, 
such as general wellbeing or level of functional impairment. Finally, there was no 
comparison group nor baseline measures. Future research should include more 
representative samples and track psychological distress in longitudinal studies, to 
analyze mental health trajectories in time. More importantly, it is unclear if individuals 
with high levels of psychological distress during quarantine could develop stable 
mental disorders or whether some of them will eventually return to their normal 
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baseline. Finally, measures related to physical health such as blood pressure or weight, 
are also recommended as they could be associated with mental-health outcomes 
(Cappeliez et al., 2004; Ojike et al., 2016). 
 
4.3. Conclusions 
We demonstrated that psychological distress in quarantined people differs in terms of 
the degree of severity, instead of the type of symptomatology. However, most 
individuals experienced moderate-severe levels of psychological distress (more 
specifically anxiety, depression, hostility, phobic symptoms, sleep disturbances, etc.) 
which resembles some characteristics of stress-related disorders. Finally, we found risk 
and protective factors associated with mental health outcomes and showed the critical 
role of COVID-19-related fear and coping skills mediating between those factors and 
psychological distress levels. 
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Figure 1. Mean Item Scores of the BSI-53 by Class. Width of the lines represents 
95%CI. Vertical dotted lines stand for dimension separation and horizontal dotted lines 
represent the mean of that dimension. 
Abbreviations: Som, Somatization items; Ob, Obsession-Compulsion items; Si, 
Interpersonal-Sensitivity items; Ds, Depression items; As, Anxiety items; Ho, Hostility 
items; af, Phobic Anxiety items; Ip, Paranoid Ideation items; Ps, Psychoticism items and 
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Table 1. Sociodemographic characteristics, Covariates, Psychological Distress, 
Personality and Resilience scores by Class.  
a
 Distribution by type of work: health services (608; 71.9%), food supply (112; 13.2%), food production 
(61; 7.2%), security services (43; 5.1%) and cleaning services (21; 2.5%). 
Table 1. Socio-demographic characteristics, Covariates, Psychological Distress, 
Personality and Resilience scores by Class. 
  No.(%)         
Characteristic / 
Outcome 
Class 1 Class 2 Class 3 Total  
P 
value 
Overall 792 (17.9) 1806 (40.9) 1810 (41.0) 4408 (100)   
Age Range         
< 
0.001 
18-29 62 (7.8) 157 (8.7) 336 (18.6) 555 (12.6)   
30-44 









>65 171 (21.6) 377 (20.9) 229 (12.7) 777 (17.6)   
Gender 
        
< 
0.001 
Men 228 (28.8) 429 (23.8) 295 (16.3) 952 (21.6)   
Women 






        0.079 
No 




Yes 169 (21.3) 355 (19.7) 321 (17.7) 845 (19.2)   
Education Level 








Middle 103 (13.0) 251 (13.9) 323 (17.8) 677 (15.4)   
Low 12 (1.5) 33 (1.8) 57 (3.1) 102 (2.3)   
Marital Status 
        
< 
0.001 
Divorced 100 (12.6) 306 (16.9) 229 (12.7) 635 (14.4)   
Married 












Widow/er 32 (4.0) 96 (5.3) 69 (3.8) 197 (4.5)   
Income Stability 














        
< 
0.001 
Upper 175 (22.1) 381 (21.1) 234 (12.9) 790 (17.9)   
Upper-Middle 









Lower 100 (12.6) 273 (15.1) 383 (21.2) 756 (17.2)   
Ocuppation 








House Wife 32 (4.0) 85 (4.7) 108 (6.0) 225 (5.1)   
Retiree 181 (22.9) 406 (22.5) 269 (14.9) 856 (19.4)   
Self Employed 184 (23.2) 384 (21.3) 344 (19.0) 912 (20.7)   
Student 21 (2.7) 57 (3.2) 168 (9.3) 246 (5.6)   
Unemployed 18 (2.3) 61 (3.4) 108 (6.0) 187 (4.2)   
Pertains to risk group         0.002 
No 









Lives with a person of 
risk 
        0.458 
No 























Religious         0.468 
No 












Spiritual         0.02 
No 167 (21.1) 371 (20.5) 439 (24.3) 977 (22.2)   
Yes 



























Yes 95 (12.0) 311 (17.2) 579 (32.0) 985 (22.3)   
Tobacco use 








Yes 101 (12.8) 333 (18.4) 388 (21.4) 822 (18.6)   
Alcohol use         0.541 
No 


















Yes 43 (5.4) 158 (8.7) 193 (10.7) 394 (8.9)   











Number of people 
quarantined 

































Media Exposure         < 











































COVID-19 related Fear 















































































































Global Severity Index 
(GSI) 
        
< 
0.001 
Mean (SD) 0.116 0.511 4.378 1.731   
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(0.077) (0.945) (1.903) (1.156) 
Prevalence No.(%) 


















Prevalence No.(%) 0 (0) 25 (1.4) 748 (41.3) 773 (17.5)   
Obsession-Compulsion 

































Prevalence No.(%) 0 (0) 31 (1.7) 692 (38.2) 723 (16.4)   
Depression 



















































Prevalence No.(%) 0 (0) 47 (2.6) 556 (30.7) 603 (13.7)   
Phobic Anxiety 
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Prevalence No.(%) 0 (0) 3 (0.2) 345 (19.1) 348 (7.9)   
Psychoticism 


















a Distribution by type of work: health services (608; 71.9%), food supply (112; 13.2%), food production 
(61; 7.2%), security services (43; 5.1%) and cleaning services (21; 2.5%). 
  




Table 2. Risk and Protective Factors for Psychological Distress associated with Classes 
by Logistic and Elastic-net regression.  
    
Mulinomial 
Regression       
Elastic-Net 
Regression   
Variable Class 2
a





1 Class 2 
Class 
3 











 ns ns 
30-44 
0.93 (0.60 –





2 ns ns ns 
45-64 
0.77 (0.48 –























Gender         ns ns ns 
Men 





ns ns ns 
Women 
1.33 (1.06 –














        
ns ns ns 
No 





ns ns ns 
Yes 
0.89 (0.71 –











  ns ns ns 
High 





ns ns ns 
Middle 
1.16 (0.55 –





6 ns ns ns 
Low 
0.98 (0.74 –





4 ns ns ns 
Marital Status         ns ns ns 
Divorced 




ns ns ns 






































ns ns ns 
Income 
Stability 
        
ns ns ns 
Fixed 





ns ns ns 
Variable 
1.08 (0.84 –






ns ns ns 
Income Level         ns ns ns 
Upper 
0.98 (0.69 –


















6 ns ns ns 
Middle 
0.93 (0.69 –





5 ns ns ns 
Lower 





ns ns ns 
Ocuppation         ns ns ns 
Employed 





























































ns ns ns 
Pertains to 
risk group 
        
ns ns ns 
No 




ns ns ns 











6 ns ns ns 
Lives with a 
person of risk 
        
ns ns ns 
No 





ns ns ns 
Yes 
1.05 (0.86 –





9 ns ns ns 
Exercise         ns ns ns 
No 





ns ns ns 
Yes 
0.96 (0.79 –
 1.17) 0.694 
0.81 
(0.65 –






Religious         ns ns ns 
No 





ns ns ns 
Yes 
1.09 (0.88 –





1 ns ns ns 
Spiritual         ns ns ns 
No 





ns ns ns 
Yes 
1.19 (0.92 –





6 ns ns ns 
Previous 
Trauma 
        
ns ns ns 
No 





ns ns ns 
Yes 
1.46 (1.17 –











Diagnosed         ns ns ns 
No 





ns ns ns 
Yes 
1.55 (1.18 –











Tobacco use         ns ns ns 
No 





ns ns ns 
Yes 
1.35 (1.02 –




5 ns ns ns 




Alcohol use         ns ns ns 
No 





ns ns ns 
Yes 
0.85 (0.70 –
 1.03) 0.103 
0.97 
(0.78 –
 1.22) 0.81 ns ns ns 
Marijuana use         ns ns ns 
No 





ns ns ns 
Yes 
1.43 (0.94 –



















































































































































Opennes 1.09 (0.97 – 0.166 1.02 0.72 ns ns ns 
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a Class 1 was used as reference.  
b ns are not significant coefficient which equal zero. 
  




Table 3. Adjusted Direct Indirect and Total Associations of Trait-measures with 
Psychological Distress via State-measures. 
 
Trait β (95% CI)a,b P Value 
Extroversion     
Direct Effect 0.106 (0.068 - 0.146) <0.001 
Indirect Effect - Fear -0.004 (-0.019 to -0.010) 0.5828 
Indirect Effect - Coping Skills 0.006 (-0.001 to 0.017) 0.1927 
Total Indirect Effects 0.002 (-0.015 to 0.021) 0.8404 
Total Effect 0.108 (0.068 -0.153) <0.001 
Proportion Mediated (%) 1.83   
Agreeableness     
Direct Effect 0.224 (0.178 - 0.265) <0.001 
Indirect Effect - Fear 0.042 (0.025 - 0.059) <0.001 
Indirect Effect - Coping Skills 0.015 (0.006 - 0.026) 0.0016 
Total Indirect Effects 0.057 (0.03 - 0.079) <0.001 
Total Effect 0.281 (0.237 - 0.328) <0.001 
Proportion Mediated (%) 20.4   
Conscientiousness     
Direct Effect 0.272 (0.233 - 0.309) <0.001 
Indirect Effect - Fear -0.026 (-0.042 to -0.009) 0.0017 
Indirect Effect - Coping Skills 0.014 (0.004 - 0.028) 0.0154 
Total Indirect Effects -0.011 (-0.032 - 0.010) 0.2775 
Total Effect 0.261 (0.222 - 0.300) <0.001 
Proportion Mediated (%) 5.6   
Neuroticism     
Direct Effect 0.339 (0.284 - 0.400) <0.001 
Indirect Effect - Fear 0.142 (0.117 - 0.170) <0.001 
Indirect Effect - Coping Skills 0.032 (0.016 - 0.047) <0.001 
Total Indirect Effects 0.174 (0.147 - 0.201) <0.001 
Total Effect 0.514 (0.458 - 0.574) <0.001 
Proportion Mediated (%) 33.9   
Openness     
Direct Effect 0.065 (0.028 - 0.103) 0.0005 
Indirect Effect - Fear 0.018 (0.005 - 0.033) 0.0074 
Indirect Effect - Coping Skills 0.022 (0.013 - 0.032) <0.001 
Total Indirect Effects 0.041 (0.025 - 0.060) <0.001 
Total Effect 0.107 (0.068 - 0.147) <0.001 
Proportion Mediated (%) 38.9   
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Resilience     
Direct Effect -0.323 (-0.378 to -0.268) <0.001 
Indirect Effect - Fear -0.080 (-0.100 to -0.061) <0.001 
Indirect Effect - Coping Skills -0.065 (-0.086 to -0.044) <0.001 
Total Indirect Effects -0.146 (-0.176 to -0.116) <0.001 
Total Effect -0.469 (-0.525 to -0.414) <0.001 
Proportion Mediated (%) 31.2   
Age     
Direct Effect -0.014 (-0.016 to -0.012) <0.001 
Indirect Effect - Fear 0.002 (0.001 - 0.002) <0.001 
Indirect Effect - Coping Skills -0.0006 (-0.001 to -0.0002) 0.0192 
Total Indirect Effects 0.001 (0.0005 - 0.002) 0.004 
Total Effect -0.013 (-0.015 to -0.011) <0.001 
Proportion Mediated (%) 10.7   
Genderc     
Direct Effect 0.081 (0.033 - 0.128) 0.0005 
Indirect Effect - Fear 0.091 (0.073 - 0.111) <0.001 
Indirect Effect - Coping Skills 0.0005 (-0.015 to 0.011) 0.9376 
Total Indirect Effects 0.091 (0.071 - 0.111) <0.001 
Total Effect 0.173 (0.124 - 0.219) <0.001 
Proportion Mediated (%) 52.9   
 
a Measurement Model Fit indices: χ2 = 7647.49, df = 223, P<0.0001, CFI = 0.95, TLI = 0.94, SRMR = 0.076, 
RMSEA = 0.076, 95% CI [0.075-0.078]. 
b 
Mediation Model Fit Indices: χ2= 17677.96, df = 569, P<0.0001, CFI = 0.94, TLI = 0.92, SRMR = 0.75, 
RMSEA = 0.073, 95% CI [0.071-0.073]. 





         
